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Physeal Growth Arrest in Distal Radius Fracture: A Case Report

Brian Le', Srikanth Mudiganty', Timothy Skalak'

Learning Point of the Article:
Physeal growth arrest in distal radius fractures, while uncommon, can present with ulnar-sided pain and positive ulnar variance that is
treatable with ulnar shortening osteotomy

Introduction: Distal radius fractures account for nearly one-third of all pediatric fractures, making it among the most common of all pediatric
fractures. Studies report that distal radius physeal arrest rates following trauma to the distal radius seem to occur in only about 5% of patients.
Significantulnarvariance can developleading to notable pain and limitations in function.

Case Report: We present a case of a 17-year-old right-hand dominant adolescent Caucasian male with persistent ulnar wrist pain. The patient
presented to our outpatient clinic for evaluation of his left wrist following 6—8 months of persistent ulnar-sided pain. Ten months prior, the
patient had fallen off a shed and was treated in the emergency room and referred to the outpatient clinic for follow-up. The patient initially
sustained a Salter—Harris Type 2 distal radius fracture treated with closed reduction and short arm cast application in the emergency room. The
shortarm cast was removed at 8 weeks, and then, the patient was placed in a brace. The patient was lost to follow-up before returning to the clinic
16 months after the original injury when he noticed worsening pain in the left wrist, localized to the distal radioulnar joint with increased hand
usage at a new job. Radiographs at that time showed a worsening positive ulnar variance as well as a partially open distal ulnar physis. After 6
months of occupational therapy and over-the-counter pain management, the ulnar-sided pain had not resolved. The radiograph showed a
positive Ulna variance of 2.5 mm, which was corrected with a S mm excision osteotomy of the distal ulna. The patient reported significant pain
reliefand a42-pointimprovementin his patient-rated wrist evaluation score.

Conclusion: Distal radius growth arrest, while uncommon, can present with ulnar-sided pain and positive ulnar variance that is safely treatable
with ulnar shortening osteotomy.
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Introduction leading to notable pain and limitations in function. We present a

Distal radius fractures account for nearly one-third of all
pediatric fractures, making it among the most common of all
pediatric fractures [1]. Growth abnormalities such as sequela to
distal radius fractures are both uncommon and often unnoticed.
Studies report that distal radius physeal arrest rates following
trauma to the distal radius seem to occur in only about 5% of
patients [2]. In those cases, significant ulnar variance can develop

case of an adolescent male with persistent ulnar wrist pain due to
distal radius growth arrest secondary to trauma that was
corrected with an acute ulnar shortening osteotomy (USO).

Case Report

A 17-year-old right-hand dominant adolescent caucasian male
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Figure 1: Anterior posterior X-ray of the initial injury.

presented to our outpatient clinic for evaluation of his left wrist
following 6—8 months of persistent ulnar-sided pain. 10 months
prior the patient had fallen off a shed and was treated in the
emergency room and referred to the outpatient clinic for follow-
up. The patient initially sustained a Salter—Harris Type 2 distal
radius fracture treated with closed reduction and short arm cast
application in the emergency room (Fig. 1-3).

The patient wasreviewed in the clinicin 3,4, 5, and 8 weeks with
serial radiographs. The short arm cast was removed at 8 weeks
and then the patient was placed in a brace. The pain was well
controlled with over-the-counter pain medication. The patient
was subsequently lost to follow-up. The patient took up ajob in
construction and with increased hand usage he noticed
worsening pain in the left wrist, localized to the distal radioulnar
joint (DRUJ). The patient returned to the clinic 16 monthsafter
the original injury with complaints of pain. The patient’s range
of motion at the wrist were: 40° of flexion, 20° of extension, full
pronation, and 30° of supination. Radiographs at that time
showed a worsening positive ulnar variance as well as a partially

Figure 2: Anterior posterior X-ray postreduction and casting.

open distal ulnar physis. The patient was placed back in a brace
and referred to occupational therapy (Fig. 4).

Six months later, that is, 22 months after the initial injury, after
occupational therapy and over-the-counter pain management,
the ulnar-sided pain had not resolved. The pain caused the
patient to leave work repeatedly, which prompted further
evaluation. On clinical examination, the left wrist was tender to
palpation at the distal ulna and ulnar styloid. The wrist
exhibited 60° of flexion and 40° of extension with full pronation

and supination.

Wrist function was evaluated using the patient-rated wrist
evaluation (PRWE) score. The PRWE is a patient-reported
outcome tool to measure both the patient’s rating of pain and
function following a distal radius fracture [3]. While the tool
does not stratify patients based on score, a change over time of
11.5 is a recommended minimally detectable change to be
perceived as beneficial to the patient [4]. The patient had an
initial PRWE score of 60/100 (Table 1).

Radiographically, the patient demonstrated a healed left distal

Figure 3: Final follow-up ofinitial fracture care.

Figure 4: Immediate pre-operative X-ray which shows positive ulna
variance.
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Figure S: Intraoperative X-rays.

radius fracture, with 2.5-mm ulnar positive variance. The
positive ulnar variance measured using the adapted
perpendicular method was 2.5 mm. The adapted perpendicular
method is recommended for patients with skeletal ages >14
years [5]. Immediate post-injury reduction radiograph showed
anegative ulna variance of 2.5 mm which was considered tobe a
baseline for this patient. Therefore, it was planned to shorten
the ulna by S mm. A magnetic resonance imaging was obtained
torule outany other significant pathology which revealed a mild
lunate contusion and a distal triangular fibrocartilage complex
(TFCC) tear; however, the triangular cartilage was intact.

Figure 7: Intraoperative X-rays.

Figure 6: Intraoperative X-rays.

An USO was performed under general anesthesia. A S-mm
excision osteotomy was planned through a direct approach of
the distal ulna. An Acumed ulnar osteotomy plate (Acumed,
Hillsboro, OR, USA) was secured using a Kirschner wire, and
the plate position was verified through fluoroscopy. The
osteotomy guide was attached to the plate and a microsagittal
saw was utilized to resect a S-mm bone block. The osteotomy
site was reduced with compression utilizing the plate. Lag
screws were used to secure the compression and the rest of the
plate was secured by additional screws (Fig. 5-7).

The patient was placed in an univalved short arm cast. The
univalved cast was switched to a soft brace at 8 weeks and began
physical therapy for strengthening and range of motion. At the 8
week follow-up radiographic imaging confirmed adequate
union and the post-operative PRWE score improved to 18/100

(Fig. 8).

Discussion

Distal physeal growth arrest remains a rare occurrence despite
the prevalence of distal radius fractures in the pediatric
population. Type 2 Salter-Harris fractures predominate,
making up 75% of physeal fractures [6]. While most forearm
bone length discrepancies <1 cm are asymptomatic, it is known
that even an ulnar length discrepancy of 2.5 mm can increase
ulnarload from 18.4% to 42.0% of the total axial load [ 7]. In this
case, a discrepancy of 2.5 mm in addition to a 30% tear in the
distal TFCC caused progressive ulnar-sided pain for the patient,
which warranted surgical intervention.

Indications for surgical interventions are multifactorial
including growth potential, nature of the deformity, and patient
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Patient -rated wrist evaluation

Dimension

Patient Rated

Pre Post

Pain

38/50 Nov-50

Function

22/50 Jul-50

Total

60/100 18/50

shortening osteotomy.

Figure 8: 8-week follow-up.
expectations [7].

Skeletal maturity
guides decision-making regarding which method would be
most beneficial for the patient. Skeletally mature patients would
benefit from an USO, while a skeletally immature patient would
benefit from an ulnar epiphysiodesis combined with USO [7].
In contrast, lengthening osteotomy of the radius is also an
option [8]. In the case presented, the patient did not have
enough potential for growth, and therefore, it was decided that
he would benefit mostfroma USO.

The literature surrounding the management of distal radial
physeal arrest is growing, but there is a relative lack of consensus
about the surgical management oflarger variances. Even though
>10 mm ulnar variance has been observed to be asymptomatic,
ulnar impaction syndrome and ulnar-sided pain are observed in
as little as 2.5 mm. One potential complication of ulnar
shortening to relieve ulnar-sided pain is, worsening DRU]J
incongruence. Radial corrective osteotomy is indicated in the
displacement of the radius >10° in the sagittal plane [9].
Reducing ulnar variance to a neutral variance is necessary to
minimize ulnar-sided pain. Previous literature had suggested
the ulna should be shortened to a variance of —1 mm, but had a
higher rate of osteoarthritis of the DRU]J, so a neutral variance
wouldbe needed to adequately relieve ulnar-sided pain [ 10].

Physeal barresection is a consideration if there is a larger growth
potential when the ulnar variation is identified early in a partial
physeal bar arrest. Alternatively, an epiphysiodesis of the ulna
could also be performed in a partial arrest to minimize the ulnar
variance [7]. In this patient’s case, however, given his age,
growth potential is limited and with a normal radial alignment,
an USO was ultimately performed [2].

Table 1: Patient-rated wrist evaluation pre- and post-score before and after ulnar

Despite the paucity ofliterature about the management of distal
radial growth arrest, it was found on an average that a positive
ulnar variance of 4.5 mm could be corrected with surgery with
positive outcomes [11]. Cha et al. utilizing USO to manage 22
patients with ulnar impaction syndrome secondary to trauma
published a case series. In these cases, the patients had both
open physes with some growth potential and some closed
physes with no growth potential. They reduced the mean ulnar
variance of 2.91 mm to a more neutral variance 0f 0.23 mm. All
of the patients in the study healed without substantial
complications [12]. Waters et al. presented a case series of 30
patients with an average age of 14.8 years. In this study, patients
were treated with ulnar epiphysiodesis, USO, radial osteotomy,
or a combination of radial and ulnar epiphysiodesis. The
average ulnar variance was 4.5 mm which was corrected to a
neutral variance [8]. Waters found that surgical intervention for
post-traumatic distal radial growth arrest can improve pain and
mobility in symptomatic patients, and while preventative in
asymptomatic patients. Hassan et al. published a case series on
20 patients who presented with positive ulnar variance after
distal radius trauma. All 20 were treated with short oblique
USO. Patients in this study had an average ulnar reduction of
5.74 mm with a mean pre-operative PRWE of 70.4 with a mean
post-operative score of 17.2. The authors did caution that for
dorsal tilt >20° and volar malunion >10°, multidirectional
deformities usually require a distal radius osteotomy [ 13].

Conclusion

Long-term complications of a distal radius fracture can present
with ulnar-sided pain due to physeal growth arrest and a
resulting positive ulnar variance. This condition can be safely
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treated with an USO with favorable patient-rated outcomes.

Clinical Message

This case report demonstrates the importance of potential healing
complications of a distal radius fracture in adolescents. Physeal
growth arrest and a resulting positive ulnar variance can present with
ulnar-sided pain. This condition can be treated with an USO.
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